Ionogenic groups in the active site of lysostaphin. Kinetic and thermodynamic data compared with x-ray crystallographic data.
The active site of lysostaphin is shown to contain a residue of glutamic acid. As judged by a pK value of 9.2 (with pentaglycine bridges in peptidoglycan of staphylococci as a substrate), another ionogenic residue could be the epsilon-amino group of a lysine. However, the pH value near a negatively charged cell is supposed to be strongly shifted to acidity as compared to the pH of the solution volume. This shifts the enzyme pH dependence curve in solution to alkalinity. Therefore, the other group might be histidine, which is consistent with the X-ray crystallographic data. A similar shift is likely to occur for lysozyme in the case of Micrococcus lysodeikticus cells. Determination of pK of ionogenic groups in the active sites of alkaline enzymes responsible for lysis of negatively charged bacterial cells gives their apparent values because the "pericellular" and "voluminous" values of pH are not coincident.